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Abstract— This study aims to utilization of Fly ash aggregate 

in concrete. The fine aggregate (sand) is partially replaced by 

Fly ash aggregate at various proportions from 10% to 

100%.Trial mix of varied proportion shown above which 

compared to conventional concrete mix (M20) and find the 

optimum mix of Fly ash aggregate in concrete and to 

investigate the hardened concrete properties of concrete using 

Fly ash aggregate. Trial mix made of sand and Fly ash 

aggregate in the ratio of 40:60 achieved more strength, 

compared to other combinations hence utilization of Fly ash 

aggregate which enhanced the strength in the concrete. 
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I. INTRODUCTION 

Fly ash aggregate is a type of artificial aggregate which is 

prepared by mixing of cement, Fly ash and water. Fly ash is 

a waste material which can be used as supplementary 

cementations materials to produce strengthen artificial Fly 

ash aggregate. Fly ash aggregate is an alternative material for 

natural aggregate because of scarcity of natural aggregate. 

II. SOURCE OF FLYASH AGGREGATE 

Fly ash is a preliminary source for Fly ash aggregate. The ash 

produced at thermal power stations by burning of coal is 

known as Fly ash. Fly ash which has different classes it 

mention in below 

Two classes of Fly ash are defined by ASTM C618: 

 Class F Fly ash 

 Class C Fly ash 

III. PREPARATION OF FLY ASH AGGREGATE: 

A. Batching: 

Batching is the process of proportioning of materials that are 

required for the Fly ash aggregate preparation. In this stage 

the cement and Fly ash are taken in the ratio 15:85.The W/C 

ratio is taken as 0.4. Adjust the angle of the mixer drum as 35 

to 55° and to control for the rotate disc in vertically manner 

should varying speed as 35 to 55 rpm Initially some of water 

is added in the mixture for wetting and then remaining water 

is sprayed during the rotating period because while rotating 

without water in the disc the Fly ash powder tends to form 

lumps and does not increase the distribution of particle size. 

The pellets are formed approximately in duration of 20 min. 

B. Pelletization: 

The content (cement, fly ash, water) were thoroughly mixed 

in the drum until the complete formation of Fly ash 

aggregates. This method of formation of Fly ash aggregates 

is called pelletization. Fig 1 show Pellatization process. 

 
Fig. 1: Pelletization 

C. Sieving of aggregate: 

In the next step, the aggregates are sieved through 4.75 mm. 

the aggregates that are passed through 4.75mm sieve are fine 

aggregates and those does not pass are coarse aggregates. Fig 

2 show sieving of aggregates 

 
Fig. 2: Sieving of aggregates 

D. Curing of Fly ash aggregate: 

Hardening the pellets is done by two processes namely cold 

bonding and sintering. Cold-bonded Fly ash aggregates are 

hardened by different curing process namely normal water 

curing, steam curing method. Normal water curing method 

can be adopted for normal strength of the aggregate. Steam 

curing adopted for high-early strength of the aggregate at 8 to 

10 hr. In this cold bonded aggregates are used. 

Sintering process can be defined as burning the cold 

bonded pellet in a muffle furnace at temperature range of 800 

to 1200°C. The mineral particles in the binder fuse together 

to form the crystalline structure (CSH) and results in higher 

strength and good durability to the aggregate. In our project 

cold bonded aggregates are prepared and those aggregate 

cured in water tank for seven days (Fig 3) and dried for one 

day in open atmosphere before using the fly ash aggregate in 

the concrete. Fig 4 show curing of aggregates 
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  Fig. 3: curing of aggregates 

 
Fig. 4: drying of aggregates 

IV. MATERAIL PROPERTIES 

A. Cement: 

Ordinary Portland cement (53 grade) is conforming to IS 

12269:1987 and test are conducted on cement as per IS 

4031:1987.Specific gravity of cement is 3.15 with standard 

consistency of 33 percentage. 

B. Fine Aggregate: 

Natural fine aggregate is partially replaced by Fly ash 

aggregate. Fly ash aggregate preparation by 15:85 

proportions (Cement: Fly ash) with water. Test conducted on 

fine aggregate as per IS: 383-1970 and IS: 2386 -1963.The 

specific gravity of sand was found to be 2.61. 

C. Coarse Aggregate: 

The size of coarse aggregates generally used is 20mm. Well 

graded cubical or rounded aggregates are desirable. 

Aggregates should be uniform quality with respect to shape 

and grading. The specific gravity of sand was found to be 2.73 

as per IS383-1979. 

D. Water: 

Mixing water quality is required in accordance with the 

quality standards of drinking water, and forming to IS 3025 

E. Admixture: 

Conplast SP 430 which give good workability and good 

strength to the concrete and their dosage is 0.6 to1.5 

percentage of cementitious material are recommended. But 

used dosage is 1percentage of cementitious material. The 

specific gravity of admixture is 1.250.Usage of admixture 

gives high strength and high workability and used for high 

strength concrete and pumpable concrete. Admixture should 

be diluted with water and added after the adding of 50% of 

water. 

F. Fly Ash: 

The Fly ash purchased from Mettur thermal power plant. In 

this project, Fly ash F class used for manufacture the Fly ash 

aggregate. Specific Gravity of Fly ash is 2.5 

V. MATERAIL PROPORTION 

CEMENT Fine aggregate CA SP W 

340 

Sand 

(60) 

Fly ash 

Aggregate 

(40) 
1189 304 153 

270 199 

Table 1: 

VI. EXPERIMENTAL INVESTIGATION 

A. Compressive Strength: 

The compressive strength of concrete test conduct as per code 

IS 816-1959.The test is conducted by using the cube 

specimen of size 150mm X 150mm X150mm. the specimen 

is taken out from curing tank on 7th and 28th day for 7 day 

and 28 day tests. The specimens are dried for 1 day. The is 

test is conducted by placing the cube in Compression Testing 

Machine. Rate of loading is kept as 3.5 KN/ min. The load is 

being noted. The compressive strength is determined by using 

the formula. fig 5 shows the experimental set up for 

compressive test of concrete 

 

B. Split Tensile Strength: 

The split tensile strength of concrete test conduct as per code 

IS 5816-1970.The test is done by using cylindrical specimens 

of diameter 150mm and height 300mm. the specimen are 

taken out from the curing tank and dried for 1 day. The 

specimen is kept horizontally in compression tension 

machine in such a way that the load acts along the height of 

the cylinder.  Fig.6 shows the split tensile test for concrete. 

 
Fig. 6: Split Tensile strength results 
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C. Flexural Strength: 

The flexural strength of concrete test conduct as per code 

IS816-1959..the test is conducted by using the prism beam 

specimen of size 50mm X50mm X150mm.The test is 

conducted by using universal Testing machine. The 

specimens are taken out from curing tank and are dried for 

one day. The test is conducted by placing two point loads. 

The loads are applied along the l/3 of span length. The load is 

noted and point of failure is also noted. fig. 7 shows the 

flexural strength of concrete. 

 
Fig. 7: Flexural strength results 

VII. CONCLUSION 

 Trial mix made of sand (SA) and fly ash aggregate (FA) 

in the ratio of 40:60 has higher Compressive strength, 

Split tensile strength, Flexural strength than mix 

proportion of Fly ash aggregate with sand and 

Conventional concrete.. 

 Increasing Fly ash aggregate with partially proportion of 

sand up to 40:60 (SA:FA) has higher strength because 

Fly ash aggregate is cementious material which give 

more bonding strength than sand. 

VIII. FUTURE SCOPE OF PROJECT 

 Study the behavior of fly ash aggregate in form of coarse 

aggregate in concrete. 

 Study the behavior of fly ash aggregate in concrete using 

slender process (aggregate taken in oven at the 

temperature of 10000 C). 

 Study of durability behavior of fly ash aggregate in 

concrete. 
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